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Introduction
This document covers discussions on test methods for FR2-2 (Objective 7 of the Study on Enhanced Test Methods in FR2).

Topic #1: Test methods for FR2-2 (AI 9.1.2)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2118314
Discussion on UE types for B52.6GHz test methods development
	vivo
	UE types
Observation 1: Handheld, FWA and vehicular type of UE can be discussed in parallel for test methods development.
Proposal 1: MU assessment for B52.6GHz should focus on PC3 in Rel-17 timeline. 
Proposal 2: For FR2 Vehicular UE, embedded UE only testing should be adopted. 
Observation 2: 4x1, 8x1 and 8x2 antenna array are under discussion in RF session for FR2-2 PC3 UE.
Proposal 3: Defer decision on worst-case PC3 antenna assumptions for testability and MU analyses, until RF session has clear conclusions.

	R4-2118315
Discussion on Test methods for B52.6GHz UE RF
	vivo
	UE RF test methodology
Proposal 1: Extension of existing systems supporting original FR2 range (<52.6GHz) to support full range (<71GHz).
Proposal 2: If the test system support full range, the MU for original FR2-1 (<52.6GHz) should be revised due to the increased system complexity.
Proposal 3: To reduce the specification impact, two set of MU for system support FR2 full range or not can be defined.
Proposal 4: Reconsider the antenna size (different from 5cm) to define the far-field criteria for FR2-2 DFF.
Proposal 5: For FR2-2, CFFDNF and CFFNF methodologies should be included, but not instead of DFF methodology.
Proposal 6: At least, RSRPB based Rx beam peak search, Single link polarization measurement and Fast Spherical Coverage Method can be applied to 52.6-71GHz directly.

	R4-2118869
On 60GHz OTA testing for vehicular UE
	LG Electronics Finland
	Observation 1: The dimensions and weight of the OBU with shark-fin antenna are similar to ones of laptop and FWA devices and therefore these are not expected to block the use of similar OTA methods. The dimensions of the DUT with sufficient GND plane are likely larger that DUT itself in X- and Y-dimension, but actual size of the ground plane and its impact to measurement accuracy is FFS.

	R4-2119511
UE types for FR2-2 OTA test methods
	Intel
	UE types
Observation 1: Current FR2-1 test methods were defined for handheld UEs (PC3), but they may be extended to other power classes with some adjustments.
Observation 2: For handheld UE in FR2-1, core requirements assumed a baseline 4x1 array, while the testability/MU analyses used an 8x2 array. For FR2-2, array size discussions for core requirements are currently ongoing.
Observation 3: For FWA and vehicular UE in FR2-2, the core requirements assumption for array size may increase as well. However, discussions so far have mainly focused on handheld UEs.
Proposal 1: Pending on core requirement discussions outcome, use 16-elements antenna array assumptions for test methods definition for handheld UEs.

	R4-2119512
FR2-2 OTA test methods for UE demodulation
	Intel
	Propagation conditions
Proposal 1: Define methodology for multi-path fading and static propagation conditions modelling for FR2-2
Proposal 2: Reuse FR2-1 static propagation conditions methodology for FR2-2
Observation 1: TDL channel models with 5ns to 60ns RMS delay spread are expected to be used for FR2-2 RRM and Demodulation requirements
Proposal 3: For multi-path fading channel modelling use Fsample = 2000MHz or 800MHz ns as long the values is feasible from TE implementation perspective.
SNR definition and Noc levels
Proposal 4: Define Noc levels for FR2-2 UE demodulation testing based on FR2-1 methodology
Maximum SNR derivation
Proposal 5: RAN4 to perform an example assessment of testable DL SNR range for FR2-2. Use TR38.810 methodology to assess the max SNR level. Derive max SNR for maximum frequency (~71GHz)





Open issues summary
Sub-topic 1-1: UE types
Issue 1-1a: MU assessment in Rel-17
The UE types within scope of the NR extension to 71 GHz WI (FWA, handheld, and vehicular) can be addressed in parallel both in core requirement discussions and test methods definition. Considering the SI’s timeline, it would be beneficial to follow the approach used in TR 38.810 and focus on MU assessment for PC3 in Rel-17.
· Proposal 1: MU assessment for B52.6GHz should focus on PC3 in Rel-17 timeline. (vivo)

[bookmark: _Hlk86442054]Issue 1-1b: Vehicular UE
OTA test methods have not been defined for vehicular UEs. One issue we need to address is whether the full device needs to be tested for this UE type, or if the embedded UE can be considered the DUT. In RAN4 #100e (R4-2115767), it was agreed that this issue would be discussed and decided in this meeting.
Vehicular UE 
Defer decision on whether embedded UE / OBU / TCU + antenna can be considered the DUT for vehicular UE to RAN4#101-e
· For discussions, industry to provide feedback on testability aspects of vehicular UEs, e.g., full device testing vs embedded UE only testing (with or without ground plane), device sizes/weights, antenna separations, etc.


· [bookmark: _Hlk86441591]Observation 1: The dimensions and weight of the OBU with shark-fin antenna are similar to ones of laptop and FWA devices and therefore these are not expected to block the use of similar OTA methods. The dimensions of the DUT with sufficient GND plane are likely larger that DUT itself in X- and Y-dimension, but actual size of the ground plane and its impact to measurement accuracy is FFS. (LGE)
· Proposal 1: For FR2 Vehicular UE, embedded UE only testing should be adopted. (vivo)
· Recommended WF
· Companies should take Observation 1 into account for the discussion and share their views on adopting an embedded UE only testing for vehicular UEs (Proposal 1).

Issue 1-1c: Worst-case antenna array assumption
Discussions on the worst-case antenna assumptions for PC1, PC2 and PC3 should resume in this meeting (R4-2115767). However, array size discussions for core requirements are still ongoing and have mainly focused on handheld UEs so far. Compared to FR2-1, the core requirements array size assumption of all three power classes may increase. For PC3, the sizes being discussed are 4-elements, 8-elements, and 16-elements. This means we might be able to reuse the 8x2 array assumption for test methods.
Agreement: For testability and MU analyses, reasonable worst-case assumptions will be defined (antenna configuration, HPBW) for each power class in FR2-2
· Core requirement (power class) conclusions for array size will be considered
· Until now, core discussions have focused on handheld UE and array size options presented include: 4, 8 and 16 elements (Thread [138]: R4-2114738). No agreements have been made.

Defer decision on worst-case antenna assumptions (antenna configuration, HPBW) for PC1, PC2, PC3 to RAN4#101-e


· Proposal 1: Defer decision on worst-case PC3 antenna assumptions for testability and MU analyses, until RF session has clear conclusions. (vivo)
· Recommended WF
· Agree on Proposal 1, but if progress on the array size assumption is made in the RF session during the first week of this meeting, then we can continue this discussion during the second week.

Sub-topic 1-2: Test methodology for UE RF
Candidate options:
· Option 1: Separate test system just for 52.6GHz-71GHz
· Option 2: Introduction of new systems supporting the full range 24.25GHz – 71GHz
· Option 3: Extension of existing systems supporting original FR2 range (<52.6GHz) to support full range (<71GHz)
Agreement: Further study the feasibility of extending existing test systems supporting FR2-1 (<52.6GHz) to support the full FR2 range (<71GHz)
Companies are encouraged to share their views on whether the test system must support simultaneous testing of bands above and below 52.6GHz.


Issue 1-2a: FR2-2 test system
· Proposal 1: Extension of existing systems supporting original FR2 range (<52.6GHz) to support full range (<71GHz). (vivo)
· Implied considerations if agreed:
· If the test system supports full range, the MU for original FR2-1 (<52.6GHz) should be revised due to the increased system complexity.
· To reduce the specification impact, two sets of MU for systems supporting FR2 full range or not can be defined.
· Recommended WF
· Companies to provide input on the feasibility of extending existing test systems to 71 GHz, and their views/approach on lessening the impact on the specification 

Issue 1-2b: DUT radiating aperture
· Proposal 1: Reconsider the antenna size (different from 5cm) to define the far-field criteria for FR2-2 DFF. (vivo)
· Recommended WF
· Given the frequency increase, a different DUT radiating aperture is likely needed. In this discussion, we should also capture other impacted aspects in the UE RF test methodology (near field/far field boundary, path loss at 71 GHz).

Issue 1-2c: CFFDNF and CFFNF methodologies
Companies are encouraged to share their views on whether CFFDNF and CFFNF methodologies should be included for UE RF methodologies instead of DFF methodology.


· Proposal 1: For FR2-2, CFFDNF and CFFNF methodologies should be included, but not instead of DFF methodology. (vivo)
· Recommended WF
· Companies should provide their views on listed methodologies.

Issue 1-2d: Testing time reduction
· Proposal 1: At least, RSRPB based Rx beam peak search, Single link polarization measurement and Fast Spherical Coverage Method can be applied to 52.6-71GHz directly. (vivo)

Sub-topic 1-3: Test methodology for UE demodulation and CSI
Issue 1-3a: Propagation conditions
Captured in R4-2115767
	For multi-path fading propagation conditions, additional channel models in terms of delay and Doppler spread may be required and are subject to the discussion in RRM and Demodulation sessions (e.g., reduce Delay spread comparing to FR2-2). While general methodology can be reused for Path Delay grid for channel models, further discussion is needed on the modification of fixed quantization grid for the tap delay modeling.

Path delay grid for channel models
Options for Fsample parameter
· Option 1: 2000 MHz
· Option 2: 800 MHz
· Option 3: 400 MHz

Agreement: Continue discussing in the next RAN4 meeting. Further feedback from TE vendors on the maximum feasible Fsample is encouraged.



· General methodology
· Proposal 1: Define methodology for multi-path fading and static propagation conditions modelling for FR2-2 (Intel)
· Proposal 2: Reuse FR2-1 static propagation conditions methodology for FR2-2 (Intel)
· Path delay grid for channel models
· Proposal 3: For multi-path fading channel modelling use Fsample = 2000MHz or 800MHz ns as long the values is feasible from TE implementation perspective. (Intel)
· Recommended WF
· Companies to provide input on general methodology and path delay grid assumptions for channel models

Issue 1-3b: SNR definition and Noc levels
FR2-1 methodology for Noc derivation for UE demodulation requirements definition is described in TR 38.810 7.2.1.3 and TS 38.101-4 4.5.3 and needs to be discussed for FR2-2
· Proposal 1: Define Noc levels for FR2-2 UE demodulation testing based on FR2-1 methodology (Intel)
Noc (PC_X, Band_Y) = RESFENSPCX, BandY -10log10(SCSREFSENS x PRBREFSENS x 12) - SNRREFSENS + ∆thermal
Noc(PC_X, Band_Y) = -155 dBm/Hz + REFSENSPC_X, Band_Y, 100MHz – REFSENSPC3, n260, 100MHz
· Recommended WF
· Companies are encouraged to provide inputs on methodology to derive Noc levels for UE demodulation requirements

Issue 1-3c: Maximum SNR derivation
In accordance with FR2-1 agreements UE Demodulation and CSI requirements can be defined for any SNR range. Meanwhile, the test system shall be able to determine whether it can provide the SNR necessary for a specific test case. If the required SNR is larger than the SNR upper bound that can be emulated by test system, the corresponding requirement testing can be skipped. The respective max SNR values that can be emulated by test system are widely used to define the demodulation performance requirements as a guidance on the maximum SNR range and typical RAN4 requirements aim to be defined within the testable SNR range. TR 38.810 includes a methodology to derive the maximum SNR as described in sections 7.2.1.3 and Annex B.3.
The following agreements were captured in R4-2115767
	Candidate options for frequency used in maximum SNR derivation:
· Option 1: Derive max SNR for low frequency sub-range (~57GHz)
· Option 2: Derive max SNR for maximum frequency (~71GHz)
· Option 3: Derive max SNR at different portions of FR2-2 range (e.g., 57GHz, 71GHz)
Agreement: Continue the discussion in RAN4 #101e



· Proposal 1: RAN4 to perform an example assessment of testable DL SNR range for FR2-2. Use TR38.810 methodology to assess the max SNR level. Derive max SNR for maximum frequency (~71GHz) (Intel)
· Recommended WF
· Companies are encouraged to provide inputs on maximum SNR for UE demodulation requirements 

Companies views’ collection for 1st round 
Open issues 
Sub-topic 1-1: UE types 
Issue 1-1a: MU assessment in Rel-17
Issue 1-1b: Vehicular UE
Issue 1-1c: Worst-case antenna array assumption
	Company
	Comments

	vivo
	We support the proposals

	LGE
	Issue 1-1b: Vehicular UE: we support the way forward as in proposal 1: For FR2 Vehicular UE, embedded UE only testing should be adopted.

Issue 1-1c: Worst-case antenna array assumption: we also support the proposed way forward.

	Keysight
	Issue 1-1a: OK to focus on PC3 MU with the understanding that this does not de-prioritize the general work on PC1 and PC2. We should try to capture this in the WF accordingly.

Issue 1-1b: OK to focus on embedded UE but we should clarify that an embedded UE is 'OBU/TCU + antenna + optional ground plane.' We should try to capture this in the WF accordingly.

Issue 1-1c: OK to defer defining worst-case antenna assumption with the understanding that the worst-case antenna assumptions for testability/MU purposes should include more elements than what is used in the core discussions.

	Samsung
	We support the proposals

	MediaTek
	We support the 3 proposals

	Apple
	Issue 1-1a: we are fine to prioritize PC3 handheld UE for MU effort.

Issue 1-1c: we are fine with the recommended WF

	R&S
	Issue 1-1b: Vehicular UE
Full device testing (i.e. Full Vehicle Testing on FR2) requires a complete change in the methodology that will impact core requirement definition given the limitations due to, for example, the very much limited dynamic range, positioning system to test 3D in full, etc.  Therefore, we support proposal 1 as the most reasonable approach.

On the other hand, adopting the embedded approach for vehicular UEs require, at least, the study of the following topics:
·         Standardized ground plane to be applicable for all vehicular UEs. Otherwise, it is difficult to asses the implications on test methods / test environment if the device size is not known.
·         Can the antenna architecture proposed in LG’s contribution R4- 2118869 (i.e. shark-fin) be considered as the baseline or distributed antenna systems at different places in the vehicle should be also considered? In the second case, the standardized ground plane is not enough and additional considerations, like separate testing per antenna in the vehicle, need to be studied.
·         How the power supply / UE control is to be implemented inside the OTA chamber. Current methods always assume battery powered devices where no cables are used, and thus guidelines must be defined.

	Qualcomm
	1-1 b: Vehicular UE: Option 1

	Intel
	Issue 1-1a: We support Proposal 1
Issue 1-1b: Proposal 1 is ok
Issue 1-1c: We support the recommended WF


 
Sub-topic 1-2: Test methodology for UE RF
Issue 1-2a: FR2-2 test system
Issue 1-2b: DUT radiating aperture
Issue 1-2c: CFFDNF and CFFNF methodologies
Issue 1-2d: Testing time reduction
	Company
	Comments

	vivo
	As the proponent, we support the proposals

	Keysight
	Issue 1-2a: While the proposal sounds reasonable, it has undesirable consequences in practice. 
· having two different systems, i.e., one with full FR2_1 & FR2_2 and one with just FR2_2 support, could yield two different MTSUs in RAN5, thus two different TTs, and in the end two different test requirements
· a vendor might claim support for FR2_2 in order to get the allowance for the higher MU/MTSU for FR2_1 but in practice not support the FR2_2 extension.

We cannot agree with this proposal at this point and believe these MU/MTSU aspects must be further discussed and those discussions should be held in RAN5 instead. 

Issue 1-2b: We should defer the DUT radiating aperture discussions until we have defined the worst-case antenna array assumptions, e.g., the previous FR2_1 DUT radiating apertures for PC3 and PC1 were directly derived from the worst case antenna assumptions.  

Issue 1-2c: We agree that CFFDNF/CFFNF methodologies should be considered for FR2_2 (for the low UL and high DL power test cases). The statement "but not instead of DFF methodology" is not clear though and some clarification about the meaning would be good. While RAN4 considers DFF a permitted methodology in 38.810, RAN5 has not defined the MU for UE RF testing. Could we reword the proposal to: "For FR2-2, CFFDNF and CFFNF methodologies should be considered for low-UL and high-DL power test cases" instead?

	Samsung
	Issue 1-2c: We support the proposal maybe with a little revision by changing "DFF methodology" to "FF methodologies"? And Keysight's new wording is also agreeable

	MediaTek
	Issue 1-2b: reconsider it is reasonable, and we may need to wait for more conclusions of core requirement discussion.
Issue 1-2d: sounds reasonable.

	CAICT
	We support proposal 1. The FR2-1 test system has been widely used in test labs and UE vendors, update the existing system to support higher frequency is a proper way

	Apple
	Issue 1-2a: we support Proposal 1 and the clarification of the implied considerations
Issue 1-2b: we recommend coming back to this issue after the array size debate concludes in the UE RF session
Issue 1-2c: we are fine to consider all methodologies as a starting point; however, we would also like to point out that the premise for defining CFFNF and CFFDNF methodologies in the first place was the existence of large relaxations of certain regulatory facing test cases in RAN5. Thus, we recommend that for regulatory facing test cases in the 60 GHz scope we should identify whether DF/IFF methods would also exhibit similar issues.

	R&S
	Issue 1-2a: FR2-2 test system
As discussed during last meeting, the extension of existing test systems supporting FR2-1 (<52.6GHz) to support the full FR2 range (<71GHz) can be feasible under the condition that overall test system performance will be impacted given the increased system complexity, and thus MU need to be revised FR2-1.
On the other hand, the second considerations in proposal 1 (i.e. two sets of MU) is not agreeable at this stage given the impact on the Maximum Test System Uncertainty (MTSU) defined in RAN5. As mentioned by Keysight, having two sets of MTSU values does not seem correct given the implications in TT, and therefore test requirement.

Issue 1-2b: DUT radiating aperture
Our recommendation is to wait until antenna assumptions are clear for FR2-2.
Besides that, proposal 1 would only work if we assumed that different antennas for FR2-1 and FR2-2 are always used. In cases where the same antenna array is capable of both frequency ranges, the radiating aperture will be impacted by the structure for the lowest frequency range.

Issue 1-2c: CFFDNF and CFFNF methodologies
The need of these enhanced methodologies can be decided once we understand if the requirements are testable. If no testability issues are identified with IFF/DFF solutions, than there is no need to consider these methodologies. We propose the following wording, in alignment with clause 5.1.6 in current TR 38.884: “For a given test case, NF based solutions should only be considered if IFF/DFF methods require relaxations as determined by RAN5.”

Issue 1-2d: Testing time reduction
We agree with the proposal.

	Intel
	Issue1-2b: We agree that the DUT radiating aperture needs to be revised, but it is better to wait for the core requirement discussion on the antenna array size to conclude

Issue1-2d: Agree with Proposal 1



Sub-topic 1-3: Test methodology for UE demodulation and CSI
Issue 1-2a: Propagation conditions
Issue 1-2b: SNR and Noc levels
Issue 1-2c: Maximum SNR definition
	Company
	Comments

	vivo
	Issue 1-3c: Maximum SNR derivation
support SNR analysis for 71GHz

	Keysight
	Issue 1-3a: We are not able to comment on feasible Fsample at this stage as the schedule of practical implementations for FR2_2 is not clear yet.  Our recommendation is to define the channel models with accurate delay grid and implementation should be left to vendors. It is more important to define the channel model parameters, such as delay spreads and Doppler spreads at this stage. A validation procedure and acceptance criteria for channel model implementation should be specified later

	Samsung
	Issue 1-3b: SNR and Noc levels
We support the proposal to Define Noc levels for FR2-2 UE demodulation testing based on FR2-1 methodology. 

Among following two options:
Noc (PCX, BandY) = RESFENSPCX, BandY -10log10(SCSREFSENS x PRBREFSENS x 12) - SNRREFSENS + ∆thermal
Noc(PCX, BandY) = -155 dBm/Hz + REFSENSPCX, BandY, 100MHz – REFSENSPC3, n260, 100MHz 

The former one seems better to accormmdate higher frequency of FR2-2 than n260 based one.

Issue 1-3c: Maximum SNR definition
As a starting point, we support to perform SNR range assessment with an example with Option 2: Derive max SNR for maximum frequency (~71GHz), so that we get more information before further decision.

	Apple
	Issue 1-3c: in our understanding, the max SNR definition depends on the REFSENS and spherical coverage EIS requirements from the RF session. As part of the first steps in testability, we could attempt to identify a possible range of max SNR, but we should really wait the conclusion of these RF requirements before finalizing. Furthermore, for the path loss aspect, we should understand whether the same range lengths as in the FR2-1 demodulation test setup will be reused for 60 GHz.

	R&S
	Issue 1-3a: Propagation conditions
Proposal 1 & Proposal 2:
We agree to reuse the same methodology as specified in TS 38.101-4 for FR2-1.

Proposal 3:
We suggest to focus the investigations on options 2 & 3 (800 and 400 MHz) from the last WF. As per the agreement from the core requirements, 2 GHz is only supported for 960 kHz and may be optional. 800 MHz is supported for 480 and 960 kHz SCS and 400 MHz for each SCS. Also with respect to the available SNR, it would be better to focus on smaller channel bandwidth, as the SNR will be much more limited for 2GHz.

Issue 1-3b: SNR and Noc levels
The methodology from 38.101-4 can be reused, whether some parameters may need to be adapted (SNRRefsens or delta_thermal) can be decided once discussions on core requirements have progressed.

Issue 1-3c: Maximum SNR definition
RAN5 will likely do a per band analysis at the test frequency for this parameter, like they did for FR2-1, to maximize test coverage. Doing the analysis for 71 GHz will give some worst case to judge whether test points are testable, but this may also lead to estimating some test points as untestable that may be feasible at lower frequencies. Therefore, the analysis for 71GHz should only be considered as informative.

	Qualcomm
	Issue 1-3a: 
Option 2. We need more time to check if we can get behind option 3, but at this time we cannot support it.

Issue 1-3c:
Option 3. SNR will vary from band to band depending on REFSENS. Better to derive it for different bands/frequency ranges separately

	Intel
	Issue 1-3a: Agree with proposals 1, 2, 3. For proposal 3 either option on Fsample is fine and the Demodulation test cases can be defined accordingly. Support of Fs = 800Mhz will limit the test cases to 400MHz for fading channels.

Issue 1-3b: Agree with Proposal 1.

Issue1-3c: Agree with Proposal 1.



CRs/TPs comments collection
Moderator suggests companies to comment directly for the CR below. in 1.3.2 CRs/TPs comment collection
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1-1:
UE types

	Issue 1-1a: MU assessment in Rel-17
Candidate option:
· Proposal 1: MU assessment for B52.6GHz should focus on PC3 in Rel-17 timeline. (vivo)
Tentative agreement: MU assessment for FR2-2 will focus on PC3 in Rel-17 timeline.  This, however, does not deprioritize the general work on other UE types in the WI (i.e., FWA and vehicular).
Recommendations for 2nd round: No discussions needed

Issue 1-1b: Vehicular UE
Candidate options:
· Observation 1: The dimensions and weight of the OBU with shark-fin antenna are similar to ones of laptop and FWA devices and therefore these are not expected to block the use of similar OTA methods. The dimensions of the DUT with sufficient GND plane are likely larger that DUT itself in X- and Y-dimension, but actual size of the ground plane and its impact to measurement accuracy is FFS. (LGE)
· Proposal 1: For FR2 Vehicular UE, embedded UE only testing should be adopted. (vivo)
Tentative agreement: Adopt embedded UE only testing for FR2 vehicular UEs. The term embedded UE implies the OBU/TCU + antenna + optional ground plane.
Recommendations for 2nd round: Focus discussions on capturing relevant characteristics of the vehicular UE. These may include:
· Agreeing on a formal definition for the term "embedded UE"
· Choosing a baseline architecture for this UE type (such as the shark-fin proposed in R4- 2118869)
· Will another implementation type be considered/defined?
· Identifying necessary changes to test setup
· ground size and measurement accuracy impact
Issue 1-1c: Worst-case antenna array assumption
Candidate option:
· Proposal 1: Defer decision on worst-case PC3 antenna assumptions for testability and MU analyses, until RF session has clear conclusions. (vivo)
· Recommended WF for round 1 discussions: Agree on Proposal 1, but if progress on the array size assumption is made in the RF session during the first week of this meeting, then we can continue this discussion during the second week.
Tentative agreement: Defer decision on worst-case PC3 antenna assumptions for testability and MU analyses until RF session has clear conclusions. Common understanding is that the worst-case antenna assumptions for testability should include more elements than what is used in the RF core discussions.
Recommendations for 2nd round: Given that no agreements on the array size assumption have been made in the RF session, no further discussion is needed in this meeting

	Sub-topic #1-2:
Test methods for UE RF
	Issue 1-2a: FR2-2 test system
Candidate option:
· Proposal 1: Extension of existing systems supporting original FR2 range (<52.6GHz) to support full range (<71GHz). (vivo)
· If the test system supports full range, the MU for original FR2-1 (<52.6GHz) should be revised due to the increased system complexity.
· To reduce the specification impact, two sets of MU for systems supporting FR2 full range or not can be defined.
The proposal by itself appeared agreeable, but concerns were raised for the consideration in the second sub-bullet (two sets of MU). Additionally, two issues were identified, leading to more discussions being needed in RAN5.
Recommendations for 2nd round: Discuss how to potentially address the two issues below:
· Having two different systems, i.e., one with full FR2_1 & FR2_2 and one with just FR2_2 support, could yield two different MTSUs in RAN5, thus two different TTs, and in the end two different test requirements
· A vendor might claim support for FR2_2 in order to get the allowance for the higher MU/MTSU for FR2_1 but in practice not support the FR2_2 extension

Issue 1-2b: DUT radiating aperture
Candidate option:
· Proposal 1: Reconsider the antenna size (different from 5cm) to define the far-field criteria for FR2-2 DFF. (vivo)
Companies agree that the DUT radiating aperture should be revised, but the discussion will be postponed until the antenna array size assumptions are concluded for FR2-2.
Tentative agreement: RAN4 will revisit the DUT radiating aperture discussion once the antenna array size assumptions have been concluded for FR2-2
Recommendations for 2nd round: No discussion needed

Issue 1-2c: CFFDNF and CFFNF methodologies
Candidate option:
· Proposal 1: For FR2-2, CFFDNF and CFFNF methodologies should be included, but not instead of DFF methodology. (vivo)
Companies generally favor the intention of the proposal, but wording changes were suggested. 
Tentative agreement: For a given test case, NF based solutions (i.e., CFFDNF and CFFNF) should only be considered if IFF/DFF methods require relaxations as determined by RAN5
Recommendations for 2nd round: Provide comments and edits for the tentative agreement

Issue 1-2d: Testing time reduction
Candidate option:
· Proposal 1: At least, RSRPB based Rx beam peak search, Single link polarization measurement and Fast Spherical Coverage Method can be applied to 52.6-71GHz directly. (vivo)
Tentative agreement: Approve Proposal 1
Recommendations for 2nd round: Companies may provide additional views on applicable enhanced methods to reduce testing time for FR2-2

	Sub-topic #1-3:
Test methods for UE demodulation and CSI

	Issue 1-3a: Propagation conditions
Candidate option:
· General methodology
· Define methodology for multi-path fading and static propagation conditions modelling for FR2-2
· Reuse FR2-1 static propagation conditions methodology for FR2-2
· Path delay grid for channel models
· For multi-path fading channel modelling use Fsample = 2000MHz 

Tentative agreement: 
· Define methodology for multi-path fading and static propagation conditions modelling for FR2-2
· Reuse FR2-1 static propagation conditions methodology for FR2-2
· For multi-path fading channel modelling use Fsample value as:
· Option 1: 2000MHz
· Option 2: 800MHz
· Option 3: 400MHz

Recommendations for 2nd round: 
Further discuss Fsample value for multi-path fading channel modeling considering the following aspects:
· Feasibility from TE perspective
· Restrictions on max CBWs for requirements definition
· Optionality of 2GHz CBW

Issue 1-3b: SNR definition and Noc levels
Candidate option:
· Define Noc levels for FR2-2 UE demodulation testing based on FR2-1 methodology
· Noc (PC_X, Band_Y) = RESFENSPCX, BandY -10log10(SCSREFSENS x PRBREFSENS x 12) - SNRREFSENS + ∆thermal
· Noc(PC_X, Band_Y) = -155 dBm/Hz + REFSENSPC_X, Band_Y, 100MHz – REFSENSPC3, n260, 100MHz
Tentative agreement: 
· Define Noc levels for FR2-2 UE demodulation testing based on FR2-1 methodology:
· Noc (PC_X, Band_Y) = RESFENSPCX, BandY -10log10(SCSREFSENS x PRBREFSENS x 12) - SNRREFSENS + ∆thermal
· FFS: Noc(PC_X, Band_Y) = -155 dBm/Hz + REFSENSPC_X, Band_Y, 100MHz – REFSENSPC3, n260, 100MHz
· Note: Further confirmation of used parameters is needed based on core requirements definition.
Recommendations for 2nd round:
Further discuss applicability of the second approach.

Issue 1-3c: Maximum SNR derivation
Candidate options:
· Option 1: Derive max SNR for low frequency sub-range (~57GHz)
· Option 2: Derive max SNR for maximum frequency (~71GHz)
· Option 3: Derive max SNR at different portions of FR2-2 range (e.g., 57GHz, 71GHz)
Tentative agreement: 
· RAN4 to perform an informative assessment of testable DL SNR range for FR2-2 for maximum frequency (~71GHz) using TR38.810 methodology. 
· Derivation of max testable SNR for other portions of FR2-2 range may be further performed
Recommendations for 2nd round:
N/A



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
TBA



Recommendations for Tdocs
1st round 
[bookmark: _Hlk87010935]New tdocs
	[bookmark: _Hlk80333747]Title
	Source
	Comments

	WF on OTA test methods for 52.6~71GHz
	Intel
	

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2118314
	Discussion on UE types for B52.6GHz test methods development
	vivo
	Noted
	

	R4-2118315
	Discussion on Test methods for B52.6GHz UE RF
	vivo
	Noted
	

	R4-2118869
	On 60GHz OTA testing for vehicular UE
	LG Electronics Finland
	Noted
	

	R4-2119511
	UE types for FR2-2 OTA test methods
	Intel
	Noted
	

	R4-2119512
	FR2-2 OTA test methods for UE demodulation
	Intel
	Noted
	




Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
